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(54) PLASMA TREATING EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide plasma 
treating equipment, which relaxes thermal stress of a 
Faraday shield interiorly arranged in a dielectric wall, 
and can prevent generation of cracks. 
SOLUTION: A treatment chamber 102 of etching 
equipment 100 is formed in a space surrounded by a 
treating vessel 104 and a dielectric wall 106. In the 
treatment chamber 102, a lower electrode 108 on 
which a wafer W is mounted is arranged. On the 
dielectric wall 106, a high frequency antenna 122 is 
installed. A Faraday shield (conductor film) 128 in 
which slits 130 are formed is clamped by an upper 
and a lower dielectric layers 107, 109 constituting the 
dielectric wall 106. The thickness of the Faraday 
shield 128 is 10-10 ^m. The ratio of thermal expansion coefficient to the upper and the 
lower dielectric layers 107, 109 is set as 0.7< (the dielectric film/the dielectric layer) <1.7. 
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The Faraday shield is arranged in the direction almost perpendicular to the direction of a 



http://wwwl9.ipdl. inpit.go.jp/PAl/result/detail/main/wAAAOpaOZZDA411251303Pl.... 5/18/2009 



Searching PAJ Page 2 of 2 

magnetic field formed by the high frequency antenna 122. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]lnductively coupled plasma is excited in a processing chamber via a dielectric wall 
by impressing high-frequency power to a high frequency antenna, In a plasma treatment 
apparatus constituted so that it might process to a processed object in said processing 
chamber, the :aforementioned dielectric wall, A plasma treatment apparatus which 
comprises two or more dielectric layers, is arranged to an abbreviated perpendicular 
direction to magnetic field directions of an opposed face of; aforementioned each dielectric 
layer formed in either at least by said high frequency antenna, and is characterized by 
forming a conductor film which has a thickness of 10 micrometers - 100 micrometers. 
[Claim 2]The plasma treatment apparatus according to claim 1, wherein said conductor film 
is a vacuum evaporation film which vapor-deposited a conductive material. 
[Claim 3]A plasma treatment apparatus given in either of claim 1 or 2, wherein said high 
frequency antenna is arranged in an antenna chamber formed on said dielectric wall and it 
fills up with dielectric materials in the; aforementioned antenna chamber. 
[Claim 4]lnductively coupled plasma is excited in a processing chamber via a dielectric wall 
by impressing high-frequency power to a high frequency antenna, In a plasma treatment 
apparatus constituted so that it might process to a processed object in said processing 
chamber, the [aforementioned dielectric wall, Comprise two or more dielectric layers and an 
opposed face of; aforementioned each dielectric layer at least to either. A plasma treatment 
apparatus, wherein a conductor film arranged to an abbreviated perpendicular direction to 
magnetic field directions formed by said high frequency antenna is formed and a ratio of a 
coefficient of thermal expansion of the; aforementioned conductor film and said dielectric 
layer is set as 0.7 <=(said dielectric layer / aforementioned conductor film) <=1.7. 
[Claim 5]The plasma treatment apparatus according to claim 4, wherein said conductor film 
comprises tungsten and the; aforementioned dielectric layer comprises alumimium nitride. 
[Claim 6]The plasma treatment apparatus according to claim 4, wherein said conductor film 
comprises carbon and the; aforementioned dielectric layer comprises alumimium nitride. 
[Claim 7]The plasma treatment apparatus according to claim 4, wherein said conductor film 
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comprises tungsten and the; aforementioned dielectric layer comprises an aluminum oxide. 
[Claim 8]A plasma treatment apparatus given in either of claim 4, 5, 6, or 7, wherein said 
high frequency antenna is arranged in an antenna chamber formed on said dielectric wall 
and it fills up with dielectric materials in the; aforementioned antenna chamber. 
[Claim 9]lnductively coupled plasma is excited in a processing chamber via a dielectric wall 
by impressing high-frequency power to a high frequency antenna, In a plasma treatment 
apparatus constituted so that it might process to a processed object in said processing 
chamber, the aforementioned dielectric wall, Comprise two or more dielectric layers and an 
opposed face of; aforementioned each dielectric layer at least to either. A plasma treatment 
apparatus, wherein a conductive area arranged to an abbreviated perpendicular direction to 
magnetic field directions formed by said high frequency antenna by doping of a conductive 
material to said dielectric layer is formed. 

[Claim 10]The plasma treatment apparatus according to claim 9, wherein said high 
frequency antenna is arranged in an antenna chamber formed on said dielectric wall and it 
fills up with dielectric materials in the; aforementioned antenna chamber. 
[Claim 1 1]lnductively coupled plasma is excited in a processing chamber via a dielectric 
wall by impressing high-frequency power to a high frequency antenna, In a plasma 
treatment apparatus constituted so that it might process to a processed object in said 
processing chamber, the aforementioned dielectric wall, Comprise two or more dielectric 
layers and to an opening of an opposed face of; aforementioned each dielectric layer 
formed in either at least. A plasma treatment apparatus which is arranged to an abbreviated 
perpendicular direction to magnetic field directions formed by said high frequency antenna, 
and is characterized by a conductive member formed by doping a conductive material to a 
dielectric material fitting in. 

[Claim 12]The plasma treatment apparatus according to claim 11, wherein said high 
frequency antenna is arranged in an antenna chamber formed on said dielectric wall and it 
fills up with dielectric materials in the; aforementioned antenna chamber. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the InventionJThis invention relates to a plasma treatment apparatus. 
[0002] 

[Description of the Prior Art]The electrode by which the mounting surface of the processed 
object was conventionally formed in the airtight processing chamber is arranged, and the 
inductive-coupling type etching device which has arranged the high frequency antenna on 
the dielectric wall which accomplishes the mounting surface and the wall which counters, 
i.e., the ceiling part of a processing chamber, is proposed. In this device, by impressing the 
high-frequency power for plasma production to a high frequency antenna first, the raw gas 
which introduced radio-frequency energy in the processing chamber via the dielectric wall, 
and was introduced in the processing chamber is dissociated, and high-density inductively 
coupled plasma is excited. Subsequently, plasma is drawn in the processed object currently 
laid on the electrode with the high-frequency power for bias currently impressed to the 
electrode, and it is constituted so that a predetermined etching process may be performed. 
[0003]By the way, plasma not only carries out inductive coupling to a high frequency 
antenna, but in the inductive-coupling type etching device constituted as mentioned above, 
it carries out capacitive coupling. As a result, since the negative bias to plasma is added to 
the dielectric wall surface near the high frequency antenna, The dielectric wall which the 
positive ion in plasma is accelerated by potential difference with the plasma, for example, 
comprises quartz was struck, and the problem that it was generated by the impurity in a 
processing chamber, or a dielectric wall was exhausted too much had arisen. 
[0004]Then, in the JP,8-153702,A gazette, a Faraday shield is provided between a 
dielectric window and an insulating layer in the lower part of a high frequency antenna, and 
the art which controls that plasma carries out capacitive coupling to a high frequency 
antenna is proposed in order to solve this problem. 
[0005] 

[Problem(s) to be Solved by the InventionJHowever, in the inductive-coupling type plasma 
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treatment apparatus mentioned above, since heat stress arises between a dielectric 

window, an insulating layer, and a Faraday shield by derivation generation of heat, the 

problem that a crack occurs is in a dielectric window (dielectric wall). 

[0006]this invention is accomplished in view of the above problems which a Prior art has, 

eases the heat stress produced with the Faraday shield by which the inner package was 

carried out to the dielectric wall, and aims at the thing which can prevent generating of a 

crack and for which the plasma treatment apparatus which was new and was improved is 

provided. 

[0007] 

[Means for Solving the Problem]ln order to solve an aforementioned problem, according to 
the 1st viewpoint of this invention, like the invention according to claim 1 , In a plasma 
treatment apparatus constituted so that inductively coupled plasma might be excited in a 
processing chamber via a dielectric wall and it might process to a processed object in a 
processing chamber by impressing high-frequency power to a high frequency antenna, A 
dielectric wall comprises two or more dielectric layers, and an opposed face of each 
dielectric layer at least to either. A plasma treatment apparatus which is arranged to an 
abbreviated perpendicular direction to magnetic field directions formed by a high frequency 
antenna, and is characterized by forming a conductor film which has a thickness of 10 
micrometers - 100 micrometers is provided. 

[0008]Since a conductor film infixed between dielectric layers, for example, a Faraday 
shield, was set as the above-mentioned thickness according to this composition, damage to 
a dielectric layer can be prevented by reduction in heat stress. 

[0009]lf a vacuum evaporation film which vapor-deposited a conductive material is adopted 
as a conductor film, for example like the invention according to claim 2, a thin Faraday 
shield can be easily formed in a dielectric layer. 

[0010]According to the 2nd viewpoint of this invention, like the invention according to claim 
4, In a plasma treatment apparatus constituted so that inductively coupled plasma might be 
excited in a processing chamber via a dielectric wall and it might process to a processed 
object in a processing chamber by impressing high-frequency power to a high frequency 
antenna, A dielectric wall comprises two or more dielectric layers, and an opposed face of 
each dielectric layer at least to either. A conductor film arranged to an abbreviated 
perpendicular direction to magnetic field directions formed by a high frequency antenna is 
formed, and a plasma treatment apparatus, wherein a ratio of a coefficient of thermal 
expansion of a conductor film and a dielectric layer is set as 0.7 <=(dielectric 
layer/conductor film) <=1 .7 is provided. 

[001 1]Since according to this composition a conductor film is formed so that a ratio of a 
coefficient of thermal expansion of a conductor film and a dielectric layer may become 
within the limits of the above, it becomes difficult to produce heat stress and damage to a 
dielectric layer can be prevented. Even if a coefficient of thermal expansion of a conductor 
film and a dielectric layer is not necessarily in agreement, if it is in a mentioned range, a 
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dielectric layer will not damage it. 

[0012]For example like the invention according to claim 5, a conductor film may be formed 
from tungsten, a dielectric layer may be formed from alumimium nitride, and, for example 
like the invention according to claim 6, a conductor film may be formed from carbon and a 
dielectric layer may be formed from alumimium nitride. For example, like the invention 
according to claim 7, a conductor film may be formed from tungsten and a dielectric layer 
may be formed from an aluminum oxide. Since a coefficient of thermal expansion of these 
conductor films and a dielectric layer is in agreement or approximates, it can prevent 
damage to a dielectric layer. 

[0013]According to the 3rd viewpoint of this invention, like the invention according to claim 
9, In a plasma treatment apparatus constituted so that inductively coupled plasma might be 
excited in a processing chamber via a dielectric wall and it might process to a processed 
object in a processing chamber by impressing high-frequency power to a high frequency 
antenna, A dielectric wall comprises two or more dielectric layers, and an opposed face of 
each dielectric layer at least to either. A plasma treatment apparatus, wherein a conductive 
area arranged to an abbreviated perpendicular direction to magnetic field directions formed 
by a high frequency antenna by doping of a conductive material to a dielectric layer is 
formed is provided. 

[0014]Since a conductive area used as a Faraday shield is formed by doping of a 
conductive material according to this composition, it becomes difficult to produce heat 
stress between a Faraday shield and a dielectric layer. 

[00 15] According to the 4th viewpoint of this invention, like the invention according to claim 
11, In a plasma treatment apparatus constituted so that inductively coupled plasma might 
be excited in a processing chamber via a dielectric wall and it might process to a processed 
object in a processing chamber by impressing high-frequency power to a high frequency 
antenna, A dielectric wall comprises two or more dielectric layers, and to an opening of an 
opposed face of each dielectric layer formed in either at least. A plasma treatment 
apparatus which is arranged to an abbreviated perpendicular direction to magnetic field 
directions formed by a high frequency antenna, and is characterized by a conductive 
member formed by doping a conductive material to a dielectric material fitting in is provided. 

[0016]Since a Faraday shield can be formed in a dielectric wall by inserting in a dielectric 
layer a conductive member formed beforehand according to this composition, a difference 
of a coefficient of thermal expansion to a dielectric layer can form few Faraday shields 
easily. 

[0017]To each plasma treatment apparatus concerning the 1st - the 4th viewpoint of above- 
mentioned this invention, for example like an invention of a statement to claims 3, 8, 10, 
and 12, If a high frequency antenna is arranged in an antenna chamber formed on a 
dielectric wall and it is filled up with dielectric materials in the antenna chamber, load of a 
high frequency antenna which was being supported with a dielectric wall can be 
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conventionally distributed also to a wall which encloses inside of an antenna chamber via 
the packed bed. As a result, since thickness of a dielectric wall can be made thin, energy 
efficiency can be raised. 
[0018] 

[Embodiment of the lnvention]Below, the suitable embodiment which applied the plasma 
treatment apparatus concerning this invention to the plasma etching device is described in 
detail, referring to an accompanying drawing. 

[0019](A 1st embodiment) The etching device 100 is explained first, referring to drawing 1 
(a). The processing chamber 102 of the etching device 100 is formed in the space covered 
with the conductive treatment container 104 which accomplishes the side wall part and 
base part of the processing chamber 102, and the dielectric wall 106 concerning this 
embodiment which accomplishes the ceiling part of the processing chamber 102. The 
composition of the dielectric wall 106 is mentioned later. In the processing chamber 102, 
the processed object 108, for example, the lower electrode which functions also as a 
mounting base of semiconductor wafer ("wafer" is called hereafter.) W, is arranged. The 
rise and fall shaft 1 10 which can move the lower electrode 108 up and down is connected 
to the lower electrode 108, and the bellows 1 12 is arranged around the rise and fall shaft 
1 10. RF generator 1 16 in which an output of the 380-kHz high-frequency power for bias is 
possible is connected to the lower electrode 108 via the consistency machine 114. 
[0020]The gas supply line 1 18 which can supply the raw gas which contains fluorocarbon 
system gas, such as C 4 F 8 , for example to the processing chamber 102, The atmosphere in 

the processing chamber 102 is exhausted and the inside of this processing chamber 102 is 
connected with the vacuum pump which is not illustrated [ which is set as the pressure of 
10mTorr - 100mTorr ] in the exhaust pipe 120 open for free passage. On the dielectric wall 
106, the high frequency antenna 122 is arranged and RF generator 126 in which an output 
of the 13.56-MHz high-frequency power for plasma production is possible is connected to 
this high frequency antenna 122 via the consistency machine 124. 
[0021]With the high-frequency power for plasma production impressed to the high 
frequency antenna 122 by this composition at the time of processing. Raw gas dissociates, 
high density plasma is generated, by the high-frequency power for bias simultaneously 
impressed to the lower electrode 108, the etchant kind in plasma is led on the surface of 
the wafer W, and a predetermined etching process is performed to the wafer W. 
[0022]Next, the dielectric wall 106 concerning this embodiment is explained, referring to 
drawing 1 and drawing 2 . As shown in drawing 1 (a) and drawing 2 , the dielectric wall 106 
comprises the upper dielectric layer 107 and the lower dielectric layer 109 which comprise 
a dielectric material, and conductive Faraday shield (film) 128 is pinched between these 
upper dielectric layer 107 and the lower dielectric layer 109. the conductor Faraday shield 
128 and really formed as Faraday shield 128 was shown in drawing 1 (a), drawing 1 (b), 
and drawing 2 - it is connected to the treatment container 104 via the part 128a, and is 
grounded via this treatment container 104. 
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[0023]By this composition, since Faraday shield 128 cuts off the capacitive coupling of 
plasma and the high frequency antenna 122, During plasma treatment, negative bias does 
not start on the processing chamber 102 side (inner surface) of the lower dielectric layer 
109, but it is prevented that the weld slag of the processing chamber 102 side exposed 
surface of the lower dielectric layer 109 is carried out with the positive ion in plasma. Since 
the inner package of Faraday shield 128 is carried out to the dielectric wall 106, it is not put 
to plasma, and Faraday shield 128 is damaged and the inside of the processing chamber 
102 is not polluted. 

[0024]ln order to prevent induction heating of Faraday shield 128 and to exploit the input 
energy from the high frequency antenna 122 effective in plasma production, it is preferred 
to make it not form the current route of the direction of a high frequency electric field and a 
uniform direction in Faraday shield 128. On the other hand, since the above-mentioned 
high frequency antenna 122 comprises the coil of the approximately spiral shape arranged 
so that a mutual center may be in agreement to the wafer W laid on the lower electrode 
108, The high frequency electric field by the high frequency antenna 122 will have an 
electric field direction which is mainly concerned with the line of electric force concentrically 
surrounding the center. 

[0025]Therefore, two or more slits 130 allocated radiately in general to an equiangular 
distance are formed in Faraday shield 128 from the reason for the above. The center of the 
radial shape of the slit 130 so that it may be in agreement with the center of the geometrical 
form of the wafer W laid in the high frequency antenna 122 and the lower electrode 108. It 
is set up, namely, the slit 130 is arranged so that it may extend in the right-angled direction 
substantially to the direction of a high frequency electric field by the high frequency antenna 
122. Since it is transmitted in the processing chamber 102 by this composition, without 
intercepting the magnetic field from the high frequency antenna 122, while a high frequency 
electric field occurs in the processing chamber 102, a capacity component can be reduced 
considerably. As a result, the input energy from the high frequency antenna 122 can be 
exploited effective in plasma production. 

[0026]The coefficient of thermal expansion of the upper part and the lower dielectric layer 
107,109, and Faraday shield 128, In order to reduce the heat stress concerning the 
dielectric wall 106, it is set up approximate, respectively and in this embodiment. When the 
coefficient of thermal expansion of the upper part and the lower dielectric layer 107,109 is 
set to CT1 and the coefficient of thermal expansion of Faraday shield 128 is set to CT2, it is 
set as 0.7 <=(CT1/CT2) <=1.7. About 10 micrometers - 100 micrometers of thickness of 
Faraday shield 128 are preferably set as about 10 micrometers - 50 micrometers. Even if 
thermal expansion and heat contraction are repeated by the use over a long period of time, 
the heat stress concerning the dielectric wall 106 is small, and a crack becomes difficult to 
produce it in the dielectric wall 106 by this composition. 

[0027]ln order to secure the homogeneity within a field of the processing to the wafer W, 
Faraday shield 128 is arranged so that distance with the wafer W may become fixed. 
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Faraday shield 128 is arranged at the abbreviated level corresponding to the wafer W being 
laid horizontally on the mounting surface (level surface) of the lower electrode 108. 
[0028]Next, the formation method of the dielectric wall 106 provided with Faraday shield 
128 is explained. 

(a) Deposit Cu (copper) to a predetermined pattern with a CVD method on the 1st method 
**** and the main table side of an aluminum 2 0 3 (aluminum oxide (alumina)) board 

(chemical vacuum deposition). And on the Cu film forming face of an aluminum 2 0 3 board, 

thermal spraying of the aluminum 2 0 3 is carried out and it is solidified. The multilayer 

(lamination) structure which sandwiched the thin Cu film which has the thickness of the 
above ranges by this by the up-and-down aluminum 2 0 3 dielectric layer can be obtained. 

[0029]The Cu film which constitutes this multilayer-structure object functions as Faraday 
shield 128, and an up-and-down aluminum 2 C> 3 dielectric layer functions as the upper part 

which pinches Faraday shield 128, and the lower dielectric layer 107,109. By this method, 
since a very thin Cu film can be formed as Faraday shield 128, the heat stress between 
Faraday shield 128, the upper part, and the lower dielectric layer 107,109 can be made 
quite small. 

[0030]aluminum (aluminum) on the main table side of the above-mentioned aluminum O 

board by sputtering process. After depositing a predetermined pattern (physical vapor 
deposition), Faraday shield 128 which comprises the above-mentioned Cu film and the 
same Al film can be formed also by the method of carrying out thermal spraying of the 
aluminum 2 0 3 and solidifying it, on the Al film forming face of the aluminum 2 0 3 board. 

[0031 ](b) Apply and dry conductive W (tungsten) paste by a predetermined pattern on the 
main table side of the 2nd method **** and the 1st AIN (alumimium nitride) board containing 
a sintering aid. W paste is prepared by, for example, mixing the powder which comprises 
0.8% of the weight of TiN (titanium nitride), and 99.2% of the weight of W with organic 
solvents, such as plasticizers, such as binders, such as ethyl cellulose, and dibutyl 
phthalate, and alpha-terpineol. 

[0032]Next, the 2nd AIN board of the same presentation as the 1st AIN board is prepared, 
and it puts on the 1st AIN board so that conductive paste may be inserted. Next, after 
performing debinding processing to the 1st in the state where it piled up, and the 2nd AIN 
board, it calcinates at 1850 ** in N 2 atmosphere for 4 hours. Thereby, the sintering plate 

which sandwiched W film by the up-and-down AIN dielectric layer can be obtained. 
[0033]ln the dielectric wall 106 which comprises this multilayer structure, W film functions 
as Faraday shield 128, and an up-and-down AIN dielectric layer functions as the upper part 
which sandwiches Faraday shield 128, and the lower dielectric layer 107,109. AIN and W 
can make small the heat stress where the heat ray rate of expansion is both applied to the 
dielectric wall 106 by thermal expansion and heat contraction since it is equal to 
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abbreviation 4.5x10 " **" . 

[0034]lf C (carbon) paste is adopted as the above-mentioned conductive base and it forms 
like the above, the sintering plate which sandwiched C film by the up-and-down AIN 
dielectric layer can be obtained, the heat ray rate of expansion of C - about - about 

[ 2.3x10 ~ 6 **" 1 - 9.0x10 ~ 6 **" 1 , and / that is the heat ray rate of expansion of AIN since it is 

wide range ] - the material for C films can be chosen based on 4.5x10 " **" . Since the 
heat stress between C film and an AIN layer is small if the heat ray rate of expansion is 
near to this extent even if the heat ray rate of expansion uses the Faraday shield layer 128 

6 1 

of the product made from C of abbreviation 6.8x10 " **" , for example, a crack is not 
produced. 

[0035]Replace with the above 1st and the 2nd AIN board, and the 1st and 2nd 
aluminum 2 0 3 boards are adopted, and W paste mentioned above as conductive paste may 

be adopted. However, the above-mentioned sintering temperature shall be 1500 ** in this 
case. Thereby, the sintering plate which sandwiched W film by the up-and-down 
aluminum 2 0 3 dielectric layer can be obtained, the heat ray rate of expansion of W — like 

the above - about - as opposed to 4.5x10 ~ 6 **" 1 - the heat ray rate of expansion of 
aluminum 2 0 3 - about, since it is 7.8x10 ~ 6 **" 1 , Since the heat stress between W film and 
an aluminum 2 0 3 layer is small if the heat ray rate of expansion is near to this extent, a 
crack is not produced. 

[0036]Since Faraday shield 128 with thickness this embodiment is constituted as 
mentioned above and thin and a small difference of a coefficient of thermal expansion with 
the upper part and the lower dielectric layer 107,109 was adopted, The heat stress between 
Faraday shield 128, the upper part, and the lower dielectric layer 107,109 can be made 
small, and damage to the dielectric wall 106 can be prevented. 

[0037]A 2nd embodiment of this invention is described referring to (a 2nd embodiment), 
next drawing 3 . This embodiment is the same as that of a 1st embodiment of the above 
except the point which adopted the dielectric wall 200 which is replaced with the above- 
mentioned dielectric wall 106, and is mentioned later. 

[0038]The dielectric wall 200 concerning this embodiment is formed by the following 
method. The main table side of an aluminum 2 0 3 board is applied and impregnated with 

CuS0 4 (copper sulfate) solution by a predetermined pattern, and it is made to dry. Next, 

this is heated at 1000 ** in N 2 atmosphere for 1 hour. Next, on the main table side of an 

aluminum 2 0 3 board, thermal spraying of the aluminum 2 0 3 board is carried out, and it is 

solidified. The multilayer structure which faced across the conductive area (conductive 
layer) where Cu was doped by the up-and-down aluminum 2 0 3 dielectric layer by this can 

be acquired. 
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[0039]ln the dielectric wall 200 which comprises this multilayer structure, a conductive area 
functions as Faraday shield 202, and an up-and-down aluminum 2 0 3 dielectric layer 

functions as the upper dielectric layer 204 and the lower dielectric layer 206 which 
sandwich Faraday shield 202. Since a conductive area is formed by doping of a conductive 
material to an aluminum 2 0 3 board, its heat stress is small, and the crack by the dielectric 

wall 200 being destroyed is not produced. The above-mentioned slit 130 and the same slit 
208 are formed also in Faraday shield 202. 

[0040]Faraday shield 202 and the treatment container 104 are connected by the conductor 
film 210 for grounding. It is a predetermined pattern which shows drawing 3 conductive 
paste so that this conductor film 210 can connect this Cu conductive layer and the 
treatment container 104 on Cu conductive area forming face of an aluminum O dielectric 

layer, And for example, after making it apply and dry by a thickness of 0.2 mm, it is formed 
by performing debinding processing etc. 

[0041]Since the notch section 210a is formed in the conductor film 210 as shown in drawing 
3, the heat stress produced in the conductor film 210 in this notch section 210a is 
absorbable. As a result, the dielectric wall 200 can be prevented from being damaged with 
the heat stress produced with the conductor film 210. 

[0042]A 3rd embodiment of this invention is described referring to (a 3rd embodiment), next 
drawing 4 . This embodiment is the same as that of a 1st embodiment of the above except 
the point which adopted the dielectric wall 300 which is replaced with the above-mentioned 
dielectric wall 106, and is mentioned later. 

[0043]Faraday shield (member) 302 of this embodiment, As shown in drawing 4 (a), it is 
stored by a non-adhesion condition in the opening (blank) formed in the upper dielectric 
layer 304 or the lower dielectric layer 306 which constitutes the dielectric wall 300, and the 
crevice 306a formed in the lower dielectric layer 306 in the example of the graphic display. 
That is, as shown in drawing 4 (b), between the lateral surface of Faraday shield 302, and 
the medial surface of the crevice 306a of the lower dielectric layer 306, the crevice 306b for 
corresponding to the thermal expansion and heat contraction of these members is formed. 
As shown in drawing 4 (a), the heights 306c of the radial shape for inserting in the slit 302a 
of Faraday shield 302 are allocated by the center of the crevice 306a. The upper part and 
the lower dielectric layer 304,306, and Faraday shield 302 of each other are laminated in 
the state of non adhesion. 

[0044]Here, the formation method of the dielectric wall 300 is explained. First, the 1st and 
2nd aluminum 0 CL boards are prepared. The upper and lower sides of the 1st aluminum,XL 

£ o 2 3 

board are made into a flat field. The crevice 306a for inserting Faraday shield 302 in the 
upper surface of the 2nd aluminum 2 0 3 board is formed. The heights 306c of the radial 

shape for inserting in the slit 302a are formed in the center of the crevice 306a. 

[0045]On the other hand, the 3rd aluminum^ board used as the Faraday shield layer 302 
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is prepared. The slit 302a is formed in the center of the 3rd aluminum 2 0 3 board. Next, the 
whole surface of the 3rd aluminum 2 0 3 board is applied and impregnated with CuS0 4 
solution, and it is made to dry. Next, this is heated at 1000 ** in N 2 atmosphere for 1 hour. 
Thereby, the 3rd aluminum 2 0 3 board turns into a conductive substrate with which Cu was 
doped. 

[0046]Next, the 3rd aluminum 2 0 3 board is inserted in in the crevice 306a of the 2nd 

aluminum 2 0 3 board, and the 1st aluminum 2 0 3 board is further piled up on it. Thereby, the 

dielectric wall 300 only accumulated in the state of non adhesion is assembled. 
[0047]lf the dielectric wall 300 constituted in this way is adopted, Faraday shield 302 to the 
lower dielectric layer 306 can be easily inserted in by the crevice between the lateral 
surface of Faraday shield 302, and the medial surface of the crevice 306a of the lower 
dielectric layer 306. Since the dielectric wall 300 can be assembled only by accumulating a 
member, and the dielectric wall 300 is formed, cost can be held down low. 
[0048]The Faraday shield layer 302 and the treatment container 104 are connected by the 
above-mentioned conductor film 210 and the conducting film 308 constituted identically 
[ abbreviation ]. Since the notch section 308a is formed also in this conductor film 308, the 
heat stress produced in the conductor film 308 in this notch section 308a is absorbable. 
[0049]A 4th embodiment of this invention is described referring to (a 4th embodiment), next 
drawing 5 . This embodiment differs from the above-mentioned etching device 100 in that 
the high frequency antenna 122 is arranged in the antenna chamber 402. That is, the inside 
of the treatment container 404 of the etching device 400 is divided into the processing 
chamber 102 and the antenna chamber 402 by the dielectric wall 106 grade mentioned 
above. The composition in the processing chamber 102 is the same as that of the above- 
mentioned etching device 100. 

[0050]The high frequency antenna 122 is arranged on the dielectric wall 106 in the antenna 
chamber 402. It is filled by the packed bed 406 formed by hardening dielectric powder, 
such as mica, or molding the dielectric powder in the antenna chamber 402. Few space 
parts 408 are formed in the circumference of the high frequency antenna 122. Therefore, a 
crack can be prevented from arising in the packed bed 406 by the thermal expansion of the 
high frequency antenna 122. 

[0051 ]ln the antenna chamber 402, it may be filled up without hardening the above- 
mentioned dielectric powder, and does not need to be filled up with a dielectric at all. 
However, when not filled up with a dielectric in the antenna chamber 402, it is preferred to 
maintain the inside of the antenna chamber 203 to the pressure beyond abbreviated 
100Torr so that plasma may not be excited within the antenna chamber 402. 
[0052]Since this embodiment is constituted as mentioned above and accommodated the 
high frequency antenna 122 in the antenna chamber 402, it can be prevented from missing 
outside the energy of the high-frequency power impressed to the high frequency antenna 
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122 from the inside of the treatment container 404. Since the dielectric wall 106 is 
supported by the treatment container 404 via the packed bed 406 and it can be protected 
from the pressure of the inside and outside of treatment container 404, it can make 
thickness of the dielectric wall 106 thin. As a result, a stronger electric field can be formed 
in the processing chamber 102, and higher-density plasma can be excited in the processing 
chamber 102 with high energy efficiency. 

[0053]As mentioned above, although the suitable embodiment of this invention was 
described referring to an accompanying drawing, this invention is not limited to this 
composition. In the category of the technical idea indicated to the claim, if it is a person 
skilled in the art, it can think out for various kinds of examples of change and examples of 
correction, and it will be understood that it belongs to the technical scope of this invention 
also about the example of these change and the example of correction. 
[0054]For example, in the above-mentioned embodiment, although the dielectric wall which 
comprises the upper part and a lower dielectric layer was mentioned as the example and 
explained, this invention is not limited to this composition and can apply this invention also 
to the dielectric wall which comprises further two or more dielectric layers. 
[0055]Although the inductive-coupling type etching device was mentioned as the example 
and explained in the above-mentioned embodiment, This invention is not limited to this 
composition, and radio-frequency energy is introduced via a dielectric wall in a processing 
chamber, and if this invention is an inductive-coupling type plasma treatment apparatus 
which excites plasma, it can apply it to other devices, such as a film deposition system and 
an ashing device. 

[0056]ln the above-mentioned embodiment, although the example which processes to a 
wafer was given and explained, this invention is not limited to this composition, and this 
invention can be applied, also when performing plasma treatment to the glass substrate for 
LCD. 
[0057] 

[Effect of the lnvention]Since the inner package of the Faraday shield with thin thickness 
and a small difference of a coefficient of thermal expansion with a dielectric layer was 
carried out to the dielectric wall according to this invention, the heat stress produced by 
having provided the Faraday shield can be reduced, and a dielectric wall is not damaged. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] (a) is a rough sectional view in the section which cut the etching device which 
can apply this invention in the flat surface which meets the A-A line shown in (b), and (b) is 
a rough top view showing the lower dielectric layer of the etching device shown in (a). 
[Drawing 2] lt is a rough perspective view showing the dielectric wall of the etching device 
shown in drawing 1 . 

[ Drawing 3] lt is a rough perspective view showing other dielectric walls applicable to the 
etching device shown in drawing 1 . 

[Drawing 4] (a) is a rough perspective view showing other dielectric walls applicable to the 
etching device shown in drawing 1 , and (b) is a rough sectional view in the section which 
disconnected the dielectric wall in the flat surface which meets the B-B line shown in (a). 
[Drawing 5] lt is a rough sectional view showing other gestalten of the etching device shown 
in drawing 1 . 
[Description of Notations] 
100 Etching device 
102 Processing chamber 

106 Dielectric wall 

107 Upper dielectric layer 

1 08 Lower electrode 

109 Lower dielectric layer 
116,126 RF generator 

122 High frequency antenna 
128 Faraday shield 
128a Conduction part 
130 Slit 
W Wafer 
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A) »RO^aiB±CC»fS©^ , *->-Ca»«14©W (* 

Hi. 0. 8fiS%©T i N (^-fb^^>) to 

£0*9 9. 2m&%<DWfrtbf8,2>m3lZ. i?;l/t^a 

- f - ;u f * * - £ il^-r & c £ cc J: «3 H 

[0 0 3 2 ] ^«C. »1©A 1 N»tRt|3ID«fiJE©»2 40 
©A 1 N««*««U SMttfe'*-* F«tfJ:^icf 
1©A l Na«(cM*a^>„ #fc, fifcfctRJIR©Sn feJ: 

2©a i N&mcmu-a&'Ui'ZZ&mzMLtc 

gfc. N.Sl^r, 1 8 5 0*C-r4«p|BI«BW*. C 

[0 0 3 3 ] C<D&mm&fth1&Zm&Wg. 1 0 6Kto 
Ut, Wl«7 7 7 f-V-Jl- K 1 2 8 i 
±T©A 1 Nf^mi*H«7 r -5 -r—>-;U F 1 2 8 
£r±gpto«fccrFSI5^f*)l 1 0 7. 1 0 9 £ Itiit so 
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*. AlNiWi«i»I$^cft4. 5X10- S 

S 1 0 6 &tfrrt>£&U£;ft£^3 < T^&o 
[0 0 34] &to, JjaaPttt^-XiOTC 

£±T©A 1 NilMt^/dMft^flS c t*ir 

ss. cotmBmmztbz. 3xio- i r-9. o 
x i o-'°c* ±mffim-c<hz>tc#), a i Nommmm 

-cab 2>m4. 5xi 0- 6 -C-Uca-3^-CCMffl©W4* 
j«W-rftCi*«r#-5. &to. M^\*fmMW£&m 

6. 8X1 0- M C- , tDCS©7 7 7f-^-^Fll 2 

8?rffifflL-c^. mMBmm&zvmm&tttu*, cm 

£A 1 N)l©fflr©^tt^«/hSl>©-C, 5=7 v 9\%*L 

[0 03 5] ifc. ±fami toJ;o'^2©A 1 NS«tC 
Iff 1 tei^2 0A 1 ,0 3 »«£t£ffl-rS£;£ 

T^A^o tctcL, C©»£tC«. ±fB«E*SSJS€r 1 5 
OOtitS. CftCCfct). WJjl£±T©A 1 ,0 3 gm 

**5±ia©ip<^4. 5 x i o-'-c-^cttb-c. Al, 

0,©J(M(lIKSfis|S3WR7. 8xiO-"C- , T*S©r, 

msueB&tf c ©ggfflfnts, wjs £ a i 2 o 3 mvm 

[0 03 6 ] *^Sfe©^«. W±©cfc 9 KMSflt 
fcO. . ±SPtoJ;C>*TSI5^*f*)l 10 7. 1 

o 9 t<Dmuimm<Dm*>bz^y r 5 a- f 1 2 

8?rSfflLfc©-C. 7 7 7f->-*Fl 2 8£±SPto 
«fccrFaP8t*(*fli 1 0 7. 1 0 9 £©P5T©j^JCc'^?r/jA 

3 < tsc £*»t?#. mn&m. 1 0 6©a«?:f»±-r^ 

So 

[0 0 3 7 ] (»2©HJSCWK«) H3*#«flL 
6 , 2(s:#6W ©^ 2 <Dmi&<DBi£<>CH > X$LW t £ „ 
feto. *3H6©0«B. ±IBSt«<*S 1 0 6 iciX^rm 

arr sniitfcM 200 ?rSffl ofc^Wi±iB^ 1 ©n 

[0 0 3 8 ] 2jcjUfc©Jg«8«:*»*>SS}1t(*S2 0 0«, 
*©*ffitC«fc»3Jt5RS3tl4. A 1 2 0 3 a«©S*aK:B»f 
g©/^->tCu SO, (Sg^i0) U . 

eft?. 1 0 0 o°c-c 1 mmmm?z> a ^«c. ai ! o j i 

«©£*IH±iCA 1 , o 3 a®*^*tL/-r^@s-ii-s„ c 
tiic J: <0 . Cui' F — n/cig^ttM^ ( «m« ) * 
±T©A 1 l O J »«#»"C9^fc*SHMIJB%»SCi*J 

[0039] c©^»flKS*>e>jiS*it«<*S2 0 or 

«. **14««B7 r ^f-i Ex— Jl* F 2 0 2 £ LT«Sfjfe 
0, ±T©A I .O.il^iB? 7 7f->-^ F2 0 
2 %«tf ±gf5g?®ftli 2 0 4 to <fc DnFSPiimft)! 2 0 6 



9 

mmmtwo f - t> iM^sns fc»«:«u6^ 

*^3<, g$*ft£2 0 0fimm$tiZ>c£t,cJ:Z>>7~> 
v ?\Z£.Ctj:l\ &*s, 7 7 7f->-Jl'h'2 0 2(C 

«>. jjb* huso 4pm©x >; h 2 o 8 mm 

[0040] Jlfc. 7 7 7f->-^ F2 0 2 i^Sif 

C©2»(*IS2 1 Ott. A 1 ^.iiMOCuii 
«tt««JBfiS»±JC. SCui»*«i*!iatF«l 04i 
*J««E5HIB*«fc 5 tc , JJMMS'*- X h &B 3 K^-THtS 10 

S£*S 3 K/< A > **M**JiT C 4 4C J; 9 TfcfiS; 

[0 04 1 ] 2 1 OfCB, 0 3(C^-Tct 

5fC. ^»5:Xi*SB2 1 0a*5M3ntl^©t, RgJ 
9^#SP2 1 0 ar^(*fi2 1 0(c£CSfNU&ft*!ft 
JR-r*Ci*»t?**. *©*S*. «1»I2 1 0CCJ;D 
4 D ^itE^ltC <fc o TRStti 2 0 0 TOTS C i 4 

[0042] (*3©&k©&Jft> 3C«C. i4 4#ISL 20 

&*J, #3e»©JB9R*>. ±seg§m»a 1 0 6 Ccft*.Tfft 
JC-T 3 0 0 *JSfflUfc^[3LhE» 1 <DM 

[0 04 3] #3SJS©0»©7 7 7f-; ^-JU F (BP 

m 30 2«, 04 (a) ec^r j: s k. mmwm.3 o 
o s±aa»«ttB 3 o 4 £/c«T§i$i§ii<*« 3 

0 6KJBJS3ftfcMP« (3»f) , 0n*©WTttTffl8f 

nwi 3 o 6«cji5fiR3nfciaaP3 o 6 awammttm 

-CJRWStlS. 04 (b) tC7jvrJ:5tc, 7 30 

7 7f->-^F3 0 2 ©WlffiH 4 . TSBSfHf*/! 3 0 
6©E]gP3 0 6 a©|*3ffli]E4©f!fl«:«:, cn^OSBW© 

mmte^v&Mmcftm-t&tctfroyffiffls o 6 b#0 

f£3n-5„ Sfc. 04 (a ) CCt^-TJ; 9(c. Hgf53 0 6 
a©tfrl>fc:tt. 7 7 7? — K3 0 2©X 7 h 3 
0 2 a{c»A-r*fc«)©«c9*^tt©OSIJ3 0 6 c 
3ft-5„ 3 6&C. ±Wfe<fciTFaiS»*{*J13 0 4. 3 0 
6i777f-i/-^F3 0 2iii. St»CC#g»ttffll 

[0044] C CT. g$S#g3 0 0©JfcJSS:#ffitC-3<r» 40 

<•*-*. m 1 ©a 1 , o 3 s«©±TS«¥Ja^H4-r 

£&2©A 1 .0.SROIWCB, 7777 1 - 
F 3 0 2 £fiK#iitf /c*©IH]gP3 0 6 a 
•£„ &*$, DagP3 0 6 a©cf'WC«. * U v h 3 0 2 a 

rcjf A-r*/c«>©!6fc«»$#;©og&3 0 6 c *%m?z><, 

[0 045 ]-^, 7 77f—>-Jl'F13 0 2t&5 
03©A 1 tOMW.ZWffi?*, ^3©A 1 .OjfiO 
tp^tCB^ » h 3 0 2 a.ZBl&?2>* -XIC. W3 ©A 

I , OjSCiiiftfCC u S 0,*gi?:iffi(/*-5 50 
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■C, lOOO'C-ClWIDDil-^, Cft(c<fc«3. 03© 

a 1 iOj mm* c u *i f - ^"3 titcmn&cDmM t tt 

[0 04 6] ^C(C, S2©A 1 .CS^DGflgBS 0 6 a 
Wc||i3©A 1 ,0 3 Stg£&i6iA<&. 36K-e©±«:0 
1©A 1 2 0 3 ««£fiia& 0 Cft&C<fc9. #8»tW&r 

mcmntetcmmtbm.3 o o#«:&T6ft&. 

[0 04 7 ] c©«fc5ec«fiSSnfc. MM3 0 04 
mm-?ti<t£, 7 7 7f->-^ F 3 0 2©WJH4. T 
gP5§mf*®3 0 6©DflSi33 0 6 a©P t 3ffliJH4©F B 1©^ 
CC^O. T869t*ttJB3 0 6'N(D77 7f->-Jl'F3 
0 2©t^a?)jA^^^{ctf 5C4#st*#£„ 11 
fti3 0 0 B. ^CSPM^afita-S/c^rfflStTSC 4 

ig<Px.€>C4^-C#^ 0 

[0048 ] S/c, 7 r^f-V-* K13 0 2 4^S 
3§if§ 1 0 4 4«, ±KilW*M2 1 0 4BSIWI— tc«^SSn 
fcJ»«B3 0 8«:j:0SSR3nrt»*. coittI3 0 
8&t4>$9^£SP3 0 8 a#ff5)i£3*iTl>.2>©-C\ 
«3^£gfl3 0 8 a-CJ*S(*M3 0 8 ic£D •Sf&fS;^© 

[0 049] (JM©ia6©JB*) &*C. H5 4#J8L 

ttjw 6 . ##mb©» 4 ©nst©jB»«: » r bah -r s . 

Jite, *H*6©^«, WJS«T>^^1 2 2*5t>-t- 
t!4 0 2rt«cEB3ti-Ct»Sj*i*«. ±IBi -^^>y^ 

iiooijifti. -r^*?%, x7r>yga4oo© 

Mll^H 4 0 4 F*9«, ±»Ofc»«»i 10 6fKJ;^ 
tMlg 1 0 2 t7>ftf4 0 2 4(C^-f03nru 

gioo tpi— 

[0 0 5 0] T>7 v ^-^4 0 2\*}<Dmm#m 1 0 6±tC 
«, HSm^ry^i- 1 2 2*5ggg3nTU-2> 0 gfc, T 
>7-^4 0 2F t 9iC«. v-f*l?©tf^ftt&^@ei?)-5 

*> . . * t> «-e ©»afla»** »?KM-r 6 c 4 k <t o 0^ 

3tlit^T^4 0 6iCj:^xmtc$tlX^^, itc. 

-mmmrisT-r 1 2 2©)SHtc», *3^feigragC4 0 
8*i7^JS3*i-C^€). ^t, nm&T^T-i- 1 2 2© 
iKU^SBtc cfc 0 ?cr 4 0 6 t,c t> ~> •> O <DZffi 

[0 0 5 1 ] tj:is, 7>rrS4 0 2rtCC«, ±IBR« 

A,L,ts:<t:i>Mi l \ tctcV, 7>rtS4 0 2rttcil 
ft ; 5^5t"C^O^C^tB■&iC«, 7>fti4 0 2rtr^7 
X^*iBje3nttC>J:5«:. 7>ftI2 0 3^^851 
0 0 To r r«±©BE*tC*^Fr4Ct30SJff*L.l». 
[0 0 5 2 ] *Hjg©^«. «±©J: 5 CClf(^3nr 
*SD, ffl : &T> t- -T 1 2 2?:T>'r^4 0 2 F*3&CiR 



(7) 
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-eois*. £K>&i>nftztikwmi o 2^c^-r 

[0 05 3 ] Jil±. **W©Wa«cHife©^.««:oc» 
S«^CKBS3nSfc©T«%^„ &&3B$©ffiHCcaa 10 

igs titcmmtM&m<D$mtc*s i> r , mmmx-$> tut. 

[0 0 54] m«, _hEjU6©0SB«:*$t>t:. ±gPfc 

[0 0 5 5 ] ±SESe*©0»«cfc(,»r. ifz»^ 20 
jfc£«j£{cKB5£3tt£fc©Tttft<. #|8giW:. sasS 

v&mm?zmmte&m7 : 7X-?fimms~c<ktitt. f& 

[0 056 ] 3 6(C. ±fSH)fe©^(C*il»r«, •) x 

*>sft»*flifiSKi®5e3tisfc©r«i&<. *»^«. lc 

[0 0 5 7 ] 
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(b) ic^-r a - AmtfdiQ^w-micis^x^nm^tcmm 
-co)wmm^mmmv$> *). ( b ) « < a ) Kitx ? 

[@2] ai«:^rx-y^>yaEii©R«fl5S*^r« 

BgffJft£H10-ca£„ 

[S3 ] SI (c^ti » *>*£Kfc3gfli«Ute&fl!i©SI 

[0 4 ] ( a ) «0 l K^ti ? ^i/^KBCcafflnlte 
&ffe©W«ttS*«T«l«W&*4tJiB'ra 0 , ( b ) « 
tl«(*S* (a) ^-TB-B^CfS^^pHtCfct^r^ 

iff 0 fc»ra-c©«!fBsef)^ wasr a s. 
[05] 0 1 K^Ti * ?->?m&<Ditii<DBmzm-?m 

[#-S|©tBBJ] 

100 {mm. 

1 0 2 

1 0 6 ftttttS 
1 0 7 ±ffi8ittfHll 

1 0 8 -rmwm 

1 0 9 TSBSfHWi 

116. 126 mmmnrn 

122 ~&fflmT>7-i- 

12 8 7 7 7T— >-Jl/ K 
I 2 8 a *iISB 

13 0 * i) ■ h 



[05] 
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